Cinnamate supplementation enhances hepatic lipid metabolism and antioxidant defense systems in high cholesterol-fed rats.
This study investigated the effect of cinnamate, a phenolic compound found in cinnamon bark and other plant materials, on lipid metabolism and antioxidant enzyme activities in rats fed a high cholesterol diet. Three groups of rats were given a diet containing 1 g of cholesterol/kg for 6 weeks. The control group only received the high cholesterol diet, whereas the other two groups received a diet supplemented with lovastatin or cinnamate (0.1 g/100 g of diet). The plasma high-density lipoprotein-cholesterol levels were significantly higher in the cinnamate group than in either the control or lovastatin groups, and the atherogenic index was significantly lower in rats with cinnamate supplementation. Supplementation with cinnamate resulted in significantly lower hepatic cholesterol and triglyceride levels. Accumulation of hepatic lipid droplets was higher in the control group than in the rats supplemented with either cinnamate or lovastatin. Hepatic 3-hydroxy-3-methylglutaryl CoA (HMG-CoA) reductase activity was significantly lower in the cinnamate group compared with the other groups, whereas only acyl-CoA:cholesterol acyltransferase activity was significantly lower in the lovastatin group compared with the control group. Cinnamate supplementation resulted in higher catalase and glutathione peroxidase activities, while hepatic thiobarbituric acid-reactive substances were significantly lower in both the cinnamate and lovastatin groups. The fecal acidic sterol was higher in the lovastatin group than in the control or cinnamate groups. These results suggest that dietary cinnamate inhibits hepatic HMG-CoA reductase activity, resulting in lower hepatic cholesterol content, and suppresses lipid peroxidation via enhancement of hepatic antioxidant enzyme activities.